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Modified after Melezhik et al. (2013), based originally on Koistinen et al. (2001).

Modified after Lahtinen et al. (2005), based originally on Gaal and Gorbatschev (1987).

Geological setting

• Tectonic window
• 2300-2060Ma



Orthophoto is 

downloaded 

and modified 

from Norge i

bilder (2021).

Orthophotos are downloaded and modified from Norge i bilder (2021). 

Geological setting

Localities at Kåfjord
-> 14 wheras 7 are historical mines

Mining activity
-> In two periods within 1827 to 1909
-> Kvænangen, Kåfjord and Raipas



Modified after 

Melezhik et al. 

(2015), based

originally on

Vik (1985). 

1:50 000 bedrock map 

from NGU (2021b)

overlain an orthophoto 

from Norge i bilder

(2021). The synclinal and 

anticlinal trend has been 

added after Bergh and 

Torske (1988).



• Syngenetic stratiform mineralization (VMS)
• Copper as dissemination in host-rock
• Cu-barren epigenetic quartz-carbonate veins
• Cu-bearing epigenetic quartz-carbonate veins













Carl Johan mine
(Basalt hosted)



Mitchell mine
(Basalt hosted)



Type 1: Mitchell mine Type 2: Carl Johan mine

• Chalcopyrite
• Pyrite
• Sphalerite (Zn, Fe)S

• Chalcopyrite
• Pyrite





Carl Johan mine
(Basalt hosted)

Gabbro

0054



Chalcopyrite in gabbro at locality Kåfjord bridge Chalcopyrite in basalt at Carl Johan mine







Syngenetic stratiform 
mineralization

• Pyrite
• Rutile-ilmenite
• Chalcopyrite
• Pyrrhotite
• Pentlandite (Fe, Ni)9S8

Abbreviations: Ccp: Chalcopyrite, Po: Pyrrhotite, Pn: Pentlandite

• δ34S of -16.10 to -16.27 ‰ VCDT

➢ VMS deposit









• Epigenetic quartz-carbonate veins
• Hosted in carbonate

• Chalcopyrite
• Galena (PbS)
• Bornite (Cu5FeS4)

• Covellite (CuS)



• Epigenetic quartz-carbonate vein
• Hosted in shale



Epigenetic quartz-
carbonate vein

• Chalcopyrite
• Fe-oxide
• Selenium-rich galena
• Tennantite (Cu12As4S13) 

• Wulfenite (PbMoO4) Abbreviations: Ccp: Chalcopyrite, Gn-selen: selenium-rich
Galena, Tnt: Tennantite



Epigenetic
mineralization

• Bedding parallell 
hosted in carbonate

• Brecciated hosted in 
carbonate and shale



Bedding parallel, ductile deformed
epigenetic quartz-carbonate veins

• Chalcopyrite
• Fe-oxide

• Hosted in 
carbonate



Brecciated mineralization • Digenite (Cu9S5)

• Bornite (Cu5FeS4)

• Wittichenite (Cu3BiS3) 

• Selenium, silver, and 
copper-rich galena

• Selenium and copper-rich
galena

• Selenium-rich galena
• Cu- and Cu-Fe-oxide
• Molybdenite (MoS2)

• Hosted in carbonate and 
shale

Abbreviations: Dg: Digenite, Bn: Bornite, Cb: Carbonate mineral, Mol: Molybdenite



Abbreviations: Ccp: Chalcopyrite, Py: Pyrite, Sp: Sphalerite, Pn: Pentlandite, Po: Pyrrhotite, Bn: Bornite, Gn: Galena, Cv: Covellite, Tnt: Tennantite, Dg: Digenite, Mol: Molybdenite. 





Abbreviations: Ccp: Chalcopyrite, Py: Pyrite, Bn: Bornite. + Ag, As and Hg + Ni, Cr, Sb and Cd

• Storviknes (sediment-hosted) may source of Se
• Kvenvik (mafic rock-hosted) may source of Zn, Ni, Cr, Sb and Cd (including Cu)



Figure: δ18O (VSMOW) vs. δ13C (VPDB) plot. Typical values for marine carbonates are presented by the area of the blue box (data from Veizer and Hoefs (1976)), while magmatic 

carbonates usually overlap with the values represented by the red box (data from Stakes and O’Neil (1982)). The grey arrow indicates an influence of organic matter. VSMOW: 

Vienna Standard Mean Ocean Water, VPDB: Vienna Pee Dee Belemnite.



Figure: δ34S (VCDT) of different minerals plotted against different localities. Some points are of two minerals 

which are due to intergrowth. Abbreviations: Ccp: Chalcopyrite, Py: Pyrite, Bn: Bornite, Dg: Digenite.



-> In all mineralized samples
Anna Lundstrøm

SkoadduvarriKåfjord bridge

AnnaAnna
Abbreviations; L: liquid, V: vapor, S: solid.



Modified from Hitzman et al. (2010)





Mafic rock-hosted

Syngenetic (Type 1)
• Stratiform VMS

Epigenetic (Type 2 & 3)
• Cu-barren quartz-carbonate vein
• Cu-bearing quartz-carbonate veins

Sediment-hosted

Epigenetic (Type 4-6)
• Cu-bearing quartz-carbonate veins

A total of six main different types of mineralization 

have been identified within the Kvenvik and 

Storviknes formation in the area of Kåfjord. 












